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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS
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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS
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OPENSPACE
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TIME-VARYING VOLUME RENDERING
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DEMO
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Visual Verification of Space Weather Ensemble Simulations, Alexander Bock, Asher 
Pembroke, M. Leila Mays, Lutz Rastaetter, Anders Ynnerman, Timo Ropinski, IEEE Vis 2015
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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS
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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS
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What?
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How?

OPENSPACE

! Research platform        Public Dissemination          Science tool
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NEW HORIZONS
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24Alexander Bock 
AGU Fall Meeting 2015



PLUTO FLY-BY,  JULY 14TH, 2015

25Alexander Bock 
AGU Fall Meeting 2015

• Norrköping, Sweden 

• New York, USA 

• Hamburg, Germany 

• Chicago, USA 

• Accra, Ghana 

• Balzano, Italy 

• Brisbane, Australia 

• Houston, USA 

• Monmouth, USA 

• Singapore 

• Tokyo, Japan 

• Buenos Aires, Argentina 

• 50000 on YouTube
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DEMO
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BRINGING SPACE WEATHER MODELS TO PLANETARIUMS
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NEW HORIZONS CHALLENGE

! ENLIL
! Detailed models around Pluto
! Visualization of SWAP
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VISUALIZATION CORNER
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RAINBOW COLOR MAPS
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RAINBOW COLOR MAPS
! Coline Ware, “Color sequences for univariate maps: Theory, 

experiments and principles”, IEEE Computer Graphics and 
Applications, 1988.

! B. E. Rogowitz, L. A. Treinish, and S. Bryson, “How not to lie with 
visualization,” Computers in Physics, vol. 10, no. 3, pp. 268–273, 1996. 

! D. Borland and R. M. Taylor, “Rainbow Color Map (Still) Considered 
Harmful,” IEEE Computer Graphics and Applications, vol. 27, no. 2, pp. 
14-17, Apr. 2007.

! http://mycarta.wordpress.com/2012/05/12/the-rainbow-is-dead-long-
live-the-rainbow
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RAINBOWS EVERYWHRE
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RAINBOW COLOR MAPS
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Kindlmann, G. Reinhard, E. and Creem, S., 2002, Face-based Luminance Matching for 
Perceptual Colormap Generation, IEEE – Proceedings of the conference on Visualization ’02

A BETTER ALTERNATIVE



! Matplotlib
• Viridis
• http://matplotlib.org/style_changes.html

! Matlab
• Parula
• http://blogs.mathworks.com/steve/2014/10/13/a-new-colormap-for-

matlab-part-1-introduction/

! Anything else
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A BETTER ALTERNATIVE

http://matplotlib.org/style_changes.html
http://blogs.mathworks.com/steve/2014/10/13/a-new-colormap-for-matlab-part-1-introduction/


GPGPU PROGRAMMING
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PLEIADES

! 2008: 487 teraflops
! 2016: 4 petaflops
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GRAPHICS CARDS
! 2008:  GeForce 280

• 240 cores
• 933 gigaflops [0.2% of 2008 Pleiades]

! 2013: GeForce Titan
• 2688 cores
• 4.5 teraflops [1% of 2008 Pleiades]

! 2014: GeForce Titan X
• 3072 cores
• 7 teraflops [1.5% of 2008 Pleiades]

! Q3 2016: GeForce 1080
• 3840 cores
• 12 teraflops [2.4% of 2008 Pleiades]
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Name 
Title

OPENSPACE
http://openspace.itn.liu.se

http://tinyurl.com/ccmc16-planetarium

http://openspace.itn.liu.se
http://tinyurl.com/ccmc16-planetarium

